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lntcrfcrometric opticnl filters utilizing metal patterns on free-standing
thin substrates.
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Abstl”act

il new technology for infrared optical filtms is pmentc(i.  We have produced a
I)andpass filter consisting of a thin (12 ~in])  Si wafer with cross-shaped metal pattmns
deposited on im~h siclcs,  The crosses. ~vith 6 pm arms, have been i’omed by direct-write
electron-bcm lithography on 1000 A Al film. ‘1’hc filter is mounted on a 0,4 mm thick Si
frame with 0.25 cmz window, but it also can be bonded to detectors or arrays so that the
filter and the detector temperature are the same. IXle to the high index ofrefraction  in Si,
this fill w is more tolerant to converging beams than interfcron~etI-ic  filters made of metal
meshes strctchcd  in air that have been rcj>ortcd  previously.

When placed into an F3 converging beam, the resulting filter has a bancipass
ci~aracteristic  centcrcd  at 70 pm wavclengtil  with width at haif maximum AML = 7°/0. The
transmission maximum is 44°/0. I{xtension  oftilc  operation to shorter ~vavciength and
narrowing of tile bandwidth can be achicve(i  by choosing different thicknesses of Si
substrate and changing the size of the cross pattern. However, tilis wili lea(i  to lower
maximum transmission due to absorption in the metai. We wiil discuss these pcl-formance
tra(icoffs anti techniques to avoid ti~cnl  by minimizing absorption in the metal.
l>crformance  constraints due to electron-beam iiti~ography  limitations aiso wiii be
(iisc[]sseri.


